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WATER  PROGRAM 

Benzidine;  Proposed  Toadc  Poflutant 
Effluent  Standards 

Notice  Is  hereby  given  that  the  En¬ 
vironmental  Protection  Agency,  pursuant 
to  the  authority  contained  in  section 
307(a)  of  the  Federal  Water  Pollution 
Control  Act  (the  Act)  as  amended  by  the 
Federal  Water  Pollution  Control  Act 
Amendments  of  1972  (Pub.  Ij.  92-500,  86 
Stat.  816,  (33  UJB.C.  1251  et  seq.)).  pro¬ 
poses  additional  sections  to  Part  129^set- 
ting  forth  proposed  efiSuent  standards  for 
benzidine.  On  Jime  10,  1976,  the  Agency 
proposed  a  new  Part  129,  setting  forth 
proposed  effluent  standards  for  the  fol¬ 
lowing  toxic  pollutants:  aldrin/dieldrin, 
DDT  (DDD,  DDE),  endrine  and  toxa- 
phene,  41  PR  23576.  Those  four  pollut¬ 
ants,  as  well  as  benzidine,  were  Included 
on  a  list  of  toxic  pollutants  previously 
published  by  the  Agency  pursuant  to  sec¬ 
tion  307(a)(1),  38  PR  24342  et  seq. 
(September  7, 1973) . 

‘Section  307(a)  (2)  of  the  Act  provides 
as  follows: 

within  one  hundred  and  eighty  days  after 
the  date  of  publication  of  any  list,  or  revi¬ 
sion  thereof,  containing  toxic  pollutants  or 
combination  of  poUutants  under  paragraph 
(1)  of  this  subsection,  the  Administrator,  in 
accordance  with  section  553  of  title  5  of  the 
United  States  Code,  shall  publish  a  proposed 
effluent  standard  (or  prohibition)  for  such 
poUutant  or  combl^tlon  of  pollutants  which 
shall  take  into  acooimt  the  toxicity  of  the 
poUutant,  Its  persistence,  degradabUlty,  the 
usual  or  potentiiU  presence  of  the  affected 
organisms  in  any  waters, t  he  Importance  of 
the  affected  organisms  and  the  nature  and 
extent  oft  he  effect  of  the  toxic  poUutant  on 
such  organisms,  and  he  shall  publish  a  notice 
for  a  public  bearing  on  such  proposed  stand¬ 
ard  to  be  held  within  thirty  days.  As  soon 
as  possible  after  such  bearing,  but  not  later 
than  six  months  after  publication  of  the  pro¬ 
posed  effluent  standard  (or  prohibition),  un¬ 
less  the  Administrator  finds,  <ki  the  record, 
that  a  modification  of  such  i»oposed  stand¬ 
ard  (or  prohibition)  Is  Justified  based  upon 
a  preponderance  of  evidence  adduced  at  such 
hearings,  such  standard  (or  prohibition) 
shall  be  promulgated. 

The  regulations  proposed  at  this  time 
establish  effluent  standards  for  benzi¬ 
dine-based  dye  manufacturers,  and  man¬ 
ufacturers  of  paper  goods,  leather  goods 
and  textile  goods  who  utilize  benzidine- 
based  dyes  in  their  production  or  proc¬ 
esses.  Standards  are  proposed  for  both 
existing  and  new  sources. 

The  following,  together  with  the  mate¬ 
rials  and  information  hereinafter  re¬ 
ferred  to  and  incorporated  by  reference, 
sets  forth  the  statement  of  basis  and 
purpose  of  the  effluent  standards  pro¬ 
posed  at  this  time. 

StTMMAKY  OF  PRINCIPAL  FEATURES  AND 

Benefits  op  the  Proposed  Regulations 

The  regulations  herein  proposed  would 
establish  effluent  standards  for  all  manu¬ 
facturers  of  benzidine  and  benzidine- 
based  dyes  and  the  principal  applica¬ 


tors,  or  users,  of  benzidine-based  dyes, 
who  discharge  directly  into  the  navigable 
waters.  Standards  are  established  for 
both  existing  and  new  sources.  Owners 
and  operators  of  facilities  which  dis¬ 
charge  into  publicly  owned  treatment 
works,  as  defined  in  section  212  of  the 
Act  (sometimes  referred  to  as  “indirect 
dischargers”),  are  not  covered  by  the 
standards  herein  proposed.  However,  the 
Agency  expects  to  propose  pretreatment 
standards  for  such  indirect  dischargers 
pursuant  to  the  authority  contained  in 
section  307  of  the  Act  in  due  course. 

At  the  present  time  the  Agency  has 
identified  three  manufacturers  of  ben¬ 
zidine  and  benzidine-based  dyes.  These 
are  Allied  Chemical  Co.,  GAP  Corp.,  and 
Pabricolor,  Inc.  There  are,  in  addition, 
numerous  facilities  which  utilize  ben¬ 
zidine-based  dyes  in  their  operations. 
The  total  maiiEet  for  benzidine  dyes  in 
1973  w'as  approximately  30  million 
pounds.  Of  this  total  market  approxi¬ 
mately  40  percent  of  the  volume  was  con¬ 
sumed  in  the  manufacture  of  paper,  25 
percent  was  consumed  by  the  textile  In¬ 
dustry,  15  percent  was  used  in  connec¬ 
tion  with  the  production  of  leather  goods, 
and  the  remaining  20  percent  was  scat¬ 
tered  among  various  other  industries. 
Two  of  the  three  benzidine-based  dye 
manufacturers  presently  discharge  into 
publicly  owned  treatment  works  and  the 
third,  GAP  Corp.,  will  do  so  as  soon  as 
the  treatment  plant  is  completed.  Thus, 
GAP  is  presently  the  only  known  manu¬ 
facturer  with  a  direct  discharge. 

The  manufacturers  of  paper  goods, 
leather  goods,  and  textile  goods  are 
divided  between  facilities  with  direct  dis¬ 
charges  into  the  navigable  waters  and 
those  with  indirect  discharges  into  pub¬ 
licly  owned  treatment  works.  Thus,  the 
regulations  proposed  today,  coupled  with 
the  pretreatment  standards  referenced 
above,  will  result  in  coverage  of  all  exist¬ 
ing  and  new  benzidine  and  benzidine- 
based  dye  manufacturing  sources,  and 
approximately  80  percent  of  the  known 
benzidine-based  dye  applicators. 

Benzidine  is  an  organic  reagent  utilized 
in  the  synthesis  of  dyestuffs  and  also  for 
clinical  dyes.  It  is  a  proven  carcinogen, 
primarily  Inducing  cancer  to  the  bladder 
in  humans.  Historically,  the  principal 
exposure  route  to  humans  has  been 
through  occupational  exposure.  However, 
numerous  facilities  discharge  effluents 
containing  benzidine,  thus  producing  the 
potential  for  exposure  of  human  beings 
through  direct  contact  or  eventual  in¬ 
gestion  of  water  which  may  have  become 
contaminated  as  a  result  of  such  dis¬ 
charges.  These  facts  warrant  the  estab¬ 
lishment  of  standards  under  section  307 
(a)  to  assure  protection  of  human  health 
and  protection  for  aquatic  organisms  and 
otliers  in  the  food  chain. 

The  proposed  standards  would  estab¬ 
lish  a  maximum  allowable  direct  dis¬ 
charge  for  any  existing  or  new  manu¬ 
facturer  of  benzidine  or  benzidine-based 
dyes  of  0.130  kg-  benzidine  per  1000  kg 
(kg/kkg)  of  benzidine  produced,  cal¬ 
culated  on  a  monthly  average.  In  addi¬ 
tion,  the  average  daily  concentration  of 
benzidine  in  discharges  calculated  over 


any  calendar  month  may  not  exceed  10 
mlmograms  per  liter  (^8/1) ,  and  may  at 
no  time  exceed  50  /tS/l  in  a  sample  rep¬ 
resenting  any  working  day.  For  manu¬ 
facturers  of  textile,  leather,  and  paper 
goods  utilizing  benzidme-based  dye  in 
their  processes,  the  proposed  standards 
would  impose  a  maximum  average  daily 
concentration  calculated  over  any  calen¬ 
dar  month  of  10  /ig/l,  and  a  maximum 
concentration  at  any  time  of  25  ng/1 
based  cm  samples  or  calculations  repre¬ 
senting  any  working  day.  Data  available 
to  the  Agency  indicate  that  these  stand¬ 
ards  will  provide  the  degree  of  protec¬ 
tion  for  aquatic  and  other  organisms  and 
human  health  required  by  the  Act,  and 
are  technologically  achievable  by  indus¬ 
try  without  adverse  economic  impact. 

Pew  data  (exist  at  the  present  time  with 
reepect  to  the  degradation  products  of 
benzidine  and  the  toxicity  thereof.  If 
such,  information  becomes  available 
which  would  warrant  more  stringent 
standards  than  those  proposed  at  this 
time,  the  Agency  will  revl^  any  stand¬ 
ards  promulgated  hereimder  to  provide 
the  appropriate  protection  pursuant  to 
its  authority  under  section  307(a)(3), 
which  requires  that  such  standards  be 
“reviewed  and,  if  appropriate,  revised  at 
least  every  three  years.” 

I.  Background 

On  July  6,  1973,  the  Agency  published 
in  the  Federal  Register  a  proiK>sed  list 
of  nine  toxic  pollutants  pursuant  to  sec¬ 
tion  307(a)  (1)  of  the  Act,  38  FR  18044. 
The  nine  substances  were  aldrln/diel- 
drln,  benzidine,  cadmliun,  cyanide,  DDT 
(DDD,  DDE),  endrin,  mercury,  poly¬ 
chlorinated  biphenyls,  and  toxaphene. 
Following  receipt  of  public  comment,  the 
list  was  promulgated  on  September  7, 
1973,  together  with  a  discussion  of  the 
Agency's  selection  criteria  and  a  response 
to  ewnments  received  on  the  proposed 
list,  38  FR  24342  et  seq.  The  promul¬ 
gated  list  consisted  of  the  same  nine 
substances  previously  proposed. 

On  December  27,  1973,  the  Agency 
proposed  toxic  pollutant  effluent  stand¬ 
ards  for  each  of  these  nine  substances, 
together  with  a  summa^  of  the  factors 
considered  in  setting  the  standards,  and 
a  list  of  point  source  categories  of  dis¬ 
chargers  proposed  for  coverage,  38  FR 
35388  et  seq.  In  accordance  with  section 
307(a)  (2)  of  the  Act,  a  formal  rulemak¬ 
ing  hearing  on  the  proposed  standards 
was  scheduled.  A  prehearing  conference 
was  held  on  January  25,  1974,  followed  by 
a  thirty-day  evidentiary  hearing  held 
during  April  and  May.  At  the  conclusion 
of  those  hearings,  which  were  held  under 
severe  time  constraints,  the  Agency  be¬ 
came  aware  of  problems  in  the  proposed 
hydrological  definitions  and  of  certain 
gaps  in  the  data  base.  As  a  result,  the 
Agency  determined  at  the  conclusion  of 
the  hearings  that  the  record  did  not  con¬ 
tain  sufficient  evidence  on  which  to  pro¬ 
mulgate  responsible  and  defensible 
standards  for  any  of  the  substances.  Ac¬ 
cordingly,  the  Agency  decided  to  gather 
additional  data  and  repropose  standards, 
supported  by  an  expanded  data  base.  The 
present  proposed  rulemaking  therefore 
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supersedes  the  proposal  of  December  27, 
1973. 

The  Agency’s  decision  to  gather  addl« 
tional  data  suid  to  repropoee  standards 
was  discussed  at  considerable  length  in 
the  preamble  to  the  Notice  of  Proposed 
Toxic  Ptrflutant  Effluent  Standards  for 
aldrln/dleldrln,  DDT,  endrln,  and 
toxai^ene,  published  In  the  Federal 
Register  mi  June  10, 1976,  41  PR  23576  to 
which  the  reader  Is  referred  and  which 
Is  hereby  Incorporated  by  reference. 

U.  THE  PROPOSES  STAKDARDS 

Supporting  Information.  In  develop¬ 
ing  the  standards  proposed  herein  the 
Administrator  has  given  careful  con¬ 
sideration  to  each  of  the  factors  enu¬ 
merated  In  section  307(a)(2).  These 
factors  Include  .  .  the  toxicity  of  the 
pollutant.  Its  persistence,  degradability, 
the  usual  or  p<kentlal  presence  of  the  af¬ 
fected  organisms  In  any  waters,  the  Im¬ 
portance  of  the  affected  organisms  and 
the  nature  and  extent  of  the  effect  of  the 
toxic  pollutant  on  such  organisms.”  In 
light  of  the  Act’s  manifest  concern  for 
public  health,  which  Is  reflected  In  both 
the  statute  and  the  legislative  history, 
the  Administrator  has  also  considered 
available  data  concerning  human  health 
effects  attributable  to  benzidine.  ITie 
data  considered  by  the  Administrator  re¬ 
lating  to  these  factMx  of  toxicity  and 
environmental  fate  and  effect  are  set 
forth  In  a  Benzidine  Criteria  Document. 
The  Criteria  Document,  together  with 
the  general  introduction  to  that  docu¬ 
ment,  are  hereby  Incorporated  by  refer¬ 
ence  as  a  part  of  the  statement  of  basis 
and  purpose  for  the  standards  herein¬ 
after  prcHXHsed. 

In  addition,  the  Administrator  has 
considered  information  with  respect  to 
present  discharge  levels  and  the  avail¬ 
ability  of  various  methods  of  control  and 
related  technology  by  which  discharge 
of  benzidine  might  be  eliminated  or  re¬ 
duced.  His  authority  to  consider  tech¬ 
nology  as  well  as  economic  Impact  Is  dis¬ 
cussed  in  detail  in  the  preamble  portion 
of  the  Notice  of  Propo^  Toxic  Pollut¬ 
ant  Effluent  Standards  publlshec'  on 
June  10,  1976,  noted  previously.  In  order 
to  obtain  relevant  data  for  this  function, 
EPA  engaged  the  services  of  an  outside 
consultant,  ITiomas  M.  Keinath,  Ph.D., 
who  is  a  recognized  expert  on  waste- 
water  treatment  technology.  Dr.  Keinath 
has  prepared  and  submitted  a  report  to 
the  Agency  describing  the  benzidine 
manufacturing  and  benzidine-based  dye 
applicator  Industries,  and  examining 
control  technologies  which  are  actually 
in  use  or  which  are  or  may  be  available 
to  the  Industries  for  whom  coverage  Is 
proposed  under  this  rulemakliig.  His  re¬ 
port  is  hereby  incorporated  by  reference 
as  a  part  of  the  statement  of  basis  and 
purpose  of  the  standards  herein  pro¬ 
posed. 

The  Agency  has  also  evaluated  the 
economic  Impact  of  Implementing  the 
technologies  identified  for  achieving  the 
effluerit  standards  for  benzidine-based 
dye  manufacturers  and  users.  Since 
there  win  be  no  direct  discharges  from 
manufacturers  no  substantial  economic 


Impact  Is  anticipated  for  that  sub- 
cat^ory. 

The  Agency  recognizes  that  the  effluent 
standard  for  dye  applicators  may  create 
a  cost  burden  for  monitoring,  partic¬ 
ularly  for  the  smaU  benzldlne-based  dye 
api^lcator.  If  cMnpliance  cannot  be 
shown  by  the  mass  balance  approach. 
Therefore,  the  Agency  solicits  public 
comment  and  Information  on  ddFlning 
such  cost  burdens.  The  Agency  further 
recognizes  that  the  effluent  standard  for 
benzidine-based  dye  applicators  which 
are  new  sources  may  be  difficult  to  meet 
during  the  Initial  plant  start-up  period. 
Public  comments  and  Information  are 
also  solicited  on  this  point. 

Copies  of  the  aforesaid  criteria  docu¬ 
ment,  technology  assessment  report  and 
supporting  materials  are  available  for 
public  inspection  and  c<H>yln6  at  the  UJS. 
Environmental  Protection  Agency,  Pub¬ 
lic  Information  Reference  Unit,  RoMn 
2922,  (EPA  Library) ,  401  M  Street,  S.W., 
Washington,  D.C.  20460  during  normal 
business  hours.  In  addition,  copies  of  the 
criteria  document  and  technology  as¬ 
sessment  report  may  be  Inspected  and 
copied  at  similar  puUlc  Information  ref¬ 
erence  units  In  each  of  the  ten  EPA 
Regional  Offices,  and  may  be  purchased 
from  the  National  Technical  Informa¬ 
tion  Service.  5285  Port  Rojml  Road, 
Springfield,  Virginia. 

Development  of  the  Standards.  The 
general  approach  used  In  deriving  the 
projposed  benzidine  standards  Is  CMisis- 
tent  with  that  used  fc^  the  previously 
proposed  pesticide  elQuent  standards  (see 
41  FR  23576).  However,  api^atlon  of 
that  approach  has  resulted  in  a  primary 
emphasis  on  protection  of  human  health 
in  light  of  the  known  carcinogenicity  of 
benzidine  to  humans.  As  noted  In  the 
preamble  accompanying  the  promulga¬ 
tion  of  benzidine  as  a  S  307(a)  toxic  pol¬ 
lutant,  benzidine  was  Included  because, 
“the  resulting  potential  for  increased 
water  pollution  by  this  known  carcinogen 
and  the  adverse  effects  cm  the  environ¬ 
ment  which  may  result,  require  the  list¬ 
ing  of  bMizldlne.”  (38  FR  24343) . 

Although  benzidine  exhibits  acute 
toxicity  to  fish  at  concentrations  In  the 
order  of  2  to  10  milligrams  per  liter  (mg/ 
1)  and  has  exhibited  blocurcumulation  of 
more  than  40  times  in  fish,  current  usage 
and  in-place  cMitrol  systems  prevent  de¬ 
tectable  concentrations  (normally  0.2 
m8/1  or  greater)  of  benzidine  from  oc¬ 
curring  In  receiving  waters.  Available 
studies  also  indicate  that  benzidine  in 
low  concentrations  (in  the  range  of 
about  50  m8/1  or  Jess)  disappears  from 
the  water  column.  Because  benzidine  Is 
rarely  If  ever  discharged  in  concentra¬ 
tions  which  approach  the  levels  of  acute 
toxicity  to  aquatic  organisms,  and  does 
not  appear  to  be  persistent,  it  Is  not 
presently  believed  to  pose  a  significant 
threat  to  aquatic  life.  'Ihe  Agency’s  prin¬ 
cipal  concern  wdth  benzidine,  therefore, 
is  Its  potential  carcinogenic  effects  on  hu¬ 
mans. 

General  Provisions 

The  Notice  of  Proposed  Rulemaking 
published  on  June  10, 1976,  proposed  pro¬ 
visions  of  general  applicability  to  all 


standards  Issued  irnder  section  307(a). 
These  were  set  forth  as  9f  129.1  through 
129.8.  ’ITiose  Sections  as  promulgated 
will  be  applicable  to  standards  estab¬ 
lished  hereunder  for  benzidine.  Owners 
and  operators  of  facilities  which  are  or 
may  be  subject  to  the  standards  proposed 
herein  are  expressly  referred  to  that  no¬ 
tice  of  proposed  rul«naklng  for  provi¬ 
sions  relating  to  scope  and  purpose,  defi¬ 
nitions,  abbreviations,  compliance  pro¬ 
cedures  (Including  notification  of  the 
Regional  Administrator  or  State  Director 
of  an  approved  NPDES  permit  program, 
as  appropriate,  of  any  discharge  subject 
to  these  standards),  requirements  and 
procedures  for  estamllshment  of  a  more 
stringent  effluent  limitation  than  that 
prescribed  In  the  standards  established 
in  these  proceedings,  and  comi^iance 
date. 

In  the  Notice  of  Proposed  Toxic  Prflut- 
ant  Effluent  Standards  published  on 
June  10,  1976,  standards  were  proposed 
for  aldrln/dleldrin,  DDT  (DDD,  DDE), 
endrln,  and  toxaphene  In  $9 129.100 
through  129.103,  respectively.  ’The  pres¬ 
ent  proposal  would  add  a  new  f  129.104 
cMitalning  the  eflluent  standards  for 
benzidine. 

The  standards  proposed  In  the  new 
§  129.104  provide  coverage  for  new  and 
existing  sources  In  the  following  Indus¬ 
trial  categories :  manuf actiu'ers  of  benzi¬ 
dine  and  benzldlne-based  dyes;  manu¬ 
facturers  of  paper  goods  who  use  any 
benzldlne-based  dye  hi  any  product  or 
process;  manufacturers  of  leather  goods 
who  use  any  benzldlne-based  dye  In  any 
product  or  process;  and  manufacturers  of 
textile  goods  who  use  any  benzldlne- 
based  dye  In  any  product  or  process.  For 
purposes  of  these  standards,  a  new  source 
is  defined  as  any  source  on  which  con¬ 
struction  is  begun  following  the  date  of 
proposal  of  effluent  standards.  If  effluent 
standards  are  subsequently  promulgated. 
Fm:  purposes  of  the  standards  proposed 
at  this  time,  the  determinative  date  with 
respect  to  new  sources  Is  the  date  of  this 
publication. 

Each  section  includes  specialized  defi¬ 
nitions  of  the  point  source  category 
covered  and  prescribe  acceptable  ana¬ 
lytical  methods.  In  addition,  provision  Is 
made  for  determination  (rf  weights  and 
concentrations.  ’The  specific  factors  con¬ 
sidered  by  the  Agency  in  developing  the 
numerical  standards  are  discussed  in 
the  following  paragraphs. 

(1)  Dye  Manufacturing  and  Dye  Ap¬ 
plicators;  Wastewater  Characteristic*. 
The  manufacture  of  benzldlne-based  dye 
is  a  two-st^  operation.  The  first  step  is 
the  manufacture  of  benzidine,  which  is 
formed  from  hydrazobenzene.  The  hy- 
drazobenzene  Is  rearranged  to  a  benzi¬ 
dine  salt  by  the  addition  of  acid.  In  the 
second  step,  which  is  a  separate  process, 
the  benzidine  salt  is  subjected  to  a  tetra- 
zdtizatiMi  reaction  and  Is  then  suscepti¬ 
ble  fM*  reaction  with  various  chemicals 
to  form  the  individual  dyes.  In  general, 
the  benzidine  salt  production  and  the 
bqnzidine-based  dye  produetkm  are  per¬ 
formed  in  separate  buildings  because  of 
the  strict  OSHA  regulations  promulgated  ^ 
for  benzidine  production  facilities. 
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Each  of  the  three  present  manufac¬ 
turers  performs  both  of  these  steps,  and 
therefore  is  both  a  benzidine  manufac¬ 
turer  and  a  benzidine-based  dye  manu¬ 
facturer.  Benzidine  itself  is  thus  manu¬ 
factured  only  as  an  intermediate  product 
in  the  dye  maniifacturing  process. 

The  sources  of  wastewaters  in  the  ben¬ 
zidine  manufacturing  operation  include 
wash  waters  fitMn  reaction  vessels  and 
filters  (where  used) ,  air  pollution  scrub¬ 
ber  blowdown,  worker  laimdry  and 
shower  wastes,  and  fioor  washdown 
waters.  Ihese  wastes  are  collected  in 
batch  reactor  vessels  at  Allied  and  GAF 
for  subsequent  treatment.  These  wastes 
are  discharged  without  any  pretreatment 
at  Fabricolor. 

Wastewater  volumes  for  the  three 
benzidine-based  dye  manufacturers  have 
been  reported  by  the  Synthetic  Organic 
Chemicals  Manufacturers  Association 
(80CMA)  for  the  benzidine  manufac¬ 
turing  portion  of  the  dye  making  process. 
It  was  estimated  that  Allied  Chemical 
produces  2.64  mlUiQn  gallons  of  waste- 
water  per  year  during  the  manufacture 
of  1  million  poimds  of  benzidine.  The 
concentration  of  benzidine  in  the  im- 
treated  wastewater  has  not  been  deter¬ 
mined  analytically.  GAP  produces  ap¬ 
proximately  78,000  gallons  of  wastewater 
per  year  while  manufacturing  140,000 
pounds  of  benzidine.  The  concentration 
of  benzidine  in  their  raw  wastewater  has 
likewise  not  beoi  determined.  Fabricolor 
produces  760,000  gallons  of  wastewater 
per  year  while  manufacturing  60,000 
pounds  of  benzidine.  The  concentration 
of  benzidine  in  untreated  wastewater 
from  the  entire  plant  (including  dye 
production)  has  been  calculated  to  be 
approximately  10  fig/l. 

The  benzidine-based  dye  production 
wastes  Include  the  so-called  “mother 
liquor,”  which  is  the  waste  product  fol¬ 
lowing  the  dye  extraction  and  the  ts^ical 
waj^  waters  from  equipment  and  operat¬ 
ing  areas.  The  benzidine  concentrations 
in  these  wastewaters  are  generally  less 
than  the  IOmS/I  analytical  sensitivity  us¬ 
ing  the  conventional  chloramine  T  de¬ 
tection  method,  but  occasionally  have 
been  found  to  exceed  100  /<g/l  based  on 
available  analytical  results.  Both  Allied 
Chemical  and  GAF  mix  these  wastes  with 
Uie  treated  benzidine  wastes,  and  pro¬ 
vide  some  flow  equalization  and  pH  ad¬ 
justment  before  final  disposal. 

Benzidine-based  dye  applicators  pose 
substantially  different  problems.  Dye- 
related  wastewaters  do  not  ccmstitute 
a  large  fraction  of  oxygen  demanding 
wastes  in  textile,  paper  or  leather  plants. 
Buch  dye  wastes  do  pose  aesthetic  prob¬ 
lems  in  receiving  waters  and  under  cer¬ 
tain  conditions  may  contribute  to  acute 
toxicity.  A  cmnplete  description  of  waste- 
water  characteristics  for  those  indus- 
tides  Is  available  in  the  “Develoixnent 
Documents”  published  by  EPA  in  con¬ 
nection  with  the  development  of  effluent' 
limitations  gulddines  and  new  source 
performance  standards  for  each  of  those 
industries  under  sections  301,  304,  and 
306  of  the  Act. 

Benzidine  concentrations  in  boizl- 
dlne-based  dye  applicator  wastewaters 


can  be  based  on  a  so-called  “mass  bal¬ 
ance  monitoring  approach.”  The  mass 
balance  monitoring  approach  is  premised 
on  the  dye  applicator  noting  the  use  of 
a  benzidine-based  dye  and  the  accom¬ 
pany^  water  usage.  The  operator  de¬ 
termines  the  total  volume  of  waste  dis¬ 
charged  dining  the  operating  day.  The 
concentration  is  calculated  by  dividing 
the  maximum  amount  of  benzidine  po¬ 
tentially  present  (provided  on  the  manu¬ 
facturers  label)  by  the  total  volume  of 
water  used  during  the  working  day.  This 
method  is  justified  because  typically 
the  facilities  providing  treatment  have 
hydraulic  detention  times  in  excess  of  an 
operating  day.  The  facilities  thus  act  as 
equalization  basins  and  dampen  con¬ 
centration  variations.  In  comparisons 
with  actual  analytical  results,  the  con¬ 
centration  calculated  by  the  mass  bal¬ 
ance  approach  invariably  yielded  con¬ 
servative  estimates  (l.e.  higher  than  the 
analsrtical  result) . 

In  the  textile  plant  surveyed  as  a 
model  in  connection  with  the  develop¬ 
ment  of  this  regulation,  calculations 
which  were  made  assuming  undiminished 
benzidine  concentrations  in  spent  dyes 
Indicated  median  benzidine  concentra¬ 
tions  of  13.07  ng/l  with  a  <»dculated  maxi¬ 
mum  daily  concentration  as  high  as  17.7 
Mg/1.  Actual  measured  concentrations  by 
chemical  analyses  measured  on  a  sub¬ 
sequent  operating  day  averaged  3.5  fig/l. 
A  questionnaire  survey  of  3  other  textile 
plants  which  use  benzidine-based  dyes 
but  as  a  lower  percentage  of  the  total 
dyes  used,  indicated  average  calculated 
concentrations  of  0.25, 0.15  and  0.41  Mg/1, 
respectively,  in  their  effluents  although 
one  plant  had  one  day  with  a  calculated 
benzidine  concentration  of  3.2  Mg/1. 

In  the  leather  tanning  plant  surveyed 
as  a  model  in  connection  with  the  de¬ 
velopment  of  this  regulation,  calculations 
which  were  made  assuming  undiminished 
benzidine  concentrations  in  spent  dyes 
indicated  a  dye  house  blowdown  waste- 
water  concentration  of  0.38  Mg/1.  Other 
plant  wastes  diluted  the  benzidine  con¬ 
centration  to  0.25  ftg/l  before  introduc¬ 
tion  into  the  waste  treatment  facility. 
Two  other  facilities  surveyed  by  ques¬ 
tionnaire  had  calculated  average  benzi¬ 
dine  concentrations  of  0.73  Mg/  and  0.27 
Mg/1,  respectively. 

In  the  paper  dyeing  plant  sun’eyed  as 
a  model  in  connection  with  the  develop¬ 
ment  of  this  regulation,  calculations 
which  were  made  assuming  undimlnlshed 
benzidine  concentrations  in  spent  dyes 
Indicated  that  the  concentration  in  the 
exhausted  pulping  liquors  averaged  4.5 
(IgA  with  a  maximum  dally  benzidine 
concentration  calcnilated  to  be  8.5  Mg/1. 
Four  other  facilities  surveyed  by  ques¬ 
tionnaire  had  calculated  average  benzi¬ 
dine  concentrations  of  0.02,  0.49,  0.004 
and  3.2  fig  A,  respectively,  in  their  efflu¬ 
ents. 

Available  data,  therefore,  indicate  that 
all  three  of  the  principal  applicator 
categories  had  benzidine  concentrations 
which  were  normally  less  than  the  10  Mg/1 
average  daily  concentration  proposed  in 
these  standards.  However,  the  calculated 
maximum  daily  concentrations  are  signi¬ 


ficant.  A  dye  applicator  typically  varies 
the  type  of  dye  used  and  may  use  a  higher 
percentage  of  benzidine-based  dye  than 
refiected  in  these  data  durtog  a  particu¬ 
lar  period  of  time.  Therefore,  the  calcu¬ 
lated  discharge  concentrations  might  be 
substantially  higher  than  refiected  here. 
Furthermore,  the  sample  size  reported 
here  is  small  and  it  is  believed  that  the 
concentrations  in  the  effluents  from  other 
plants  in  each  of  these  categories  may 
not  be  as  low  as  those  reported  above.  To 
provide  additional  data  regarding  the 
discharge  of  benzidine  by  dye  applica¬ 
tors,  the  Benzidine  Task  Force  of 
SOCMA  conducted  an  analytical  survey 
of  the  wastewaters  of  representative 
plants  for  each  of  the  3  industrial  sub¬ 
categories.  None  of  the  samples  showed 
concentrations  at  the  chloramine  T  de¬ 
tection  limit  of  10  Mg/1  benzidine.  These 
results  are  consistent  with  mass  balance 
calculations  reported  above  which  were 
made  on  similar  effluents. 

One  potential  problem  remains  con¬ 
cerning  discharge  by  benzldlne-based  dye 
users.  If  strong  reducing  conditions  exist, 
benzidine  based  dyes  conceivably  can  be 
reduced  to  tlie  parent  compound,  benzi¬ 
dine.  Buch  reducing  conditions  can  oc- 
ciu*  if  the  reductive  stripping  of  dyes 
from  product  materials  failing  to  meet 
quality  control  standards  Is  practiced, 
or  if  reductive  materials  are  used  else¬ 
where  in  the  manufacturing  process  and 
become  mixed  with  benzidine-based  dyes 
in  the  sewers  or  waste  treatment  system. 
Oxidative  stripping  can  be  used  rather 
than  reductive  stripping  which  can  elim¬ 
inate  that  posslbill^.  However,  no  data 
are  available  to  demonstrate  the  occur¬ 
rence  of  dye  reduction  to  benzidine  under 
the  reducing  conditions  prevalent  in 
these  industrial  discharges.  The  limited 
sampling  and  chemical  analyses  of  such 
effluents  have  not  shown  any  unexpect¬ 
edly  high  concentrations  of  benzidine 
and  therefore  the  Agency  has  no  infor¬ 
mation  indicating  that  such  benzidine 
formation  is  in  fact  taking  place. 

(2)  Toxicity.  Benzidine  has  not  been 
studied  extensively  for  toxicity  to  aquatic 
species  since  the  main  concern  has  been 
its  carcinogenic  activity  in  man.  How¬ 
ever,  initial  96-hour  TL50  values  from 
static  bioassays  with  benzidine  have 
ranged  from  2.5  mg/1  for  the  red  shiner, 
to  20  mg/1  for  one  test  for  the  fathead 
minnow. 

(3)  Human  Health  Effects.  The  In¬ 
cidence  of  bladder  tumors  resulting  from 
occupational  exposiu^  to  aromatic 
amines  was  first  described  by  Behn  in 
Germany  in  1895.  Long-term  retrospec¬ 
tive  studies  undertaken  in  workers  ex¬ 
posed  to  dyes  and  dye  intermediates  have 
associated  the  manufacture  of  benzidine 
with  a  high  risk  of  developing  bladder 
cancer.  Average  latency  periods  from 
first  exposiu*e  to  detection  of  the  first 
tumor  is  17  years.  It  has  been  noted  that 
trying  to  decrease  the  potential  exposure 
by  limiting  the  dimation  of  employment 
on  the  process  only  serves  to  Increase  the 
niunber  at  risk. 

Accordingly,  the  Occupational  Bafety 
and  Health  Administration  (OSHA)  of 
the  United  Btates  D^artment  of  Labor 
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has  established  benzidine  standards  pre¬ 
scribing  procedures  and  requirements  to 
minimize  human  contact  in  the  work 
place,  applicable  to  any  area  in  which 
benzidine  is  manufactured,  processed, 
repackaged,  released,  handled  or  stored. 
These  stafety  standards  are  set  forth  at 
29  CFR  1910.1010. 

The  Agency  does  not  liave  any  evi¬ 
dence  at  this  time  of  actual,  direct  ex¬ 
posure  of  humans  to  benzidine  in  the 
aquatic  environment  or  through  inges¬ 
tion  from  drinking  water  sources. 

(4*  Persistence;  Degradability.  Benzi¬ 
dine  has  been  detected  in  the  Sumida 
River  in  Tokyo,  Japan,  at  concentrations 
up  to  233  Mg/1  though  it  has  not  been 
found  in  navigable  waters  of  the  Unit^ 
States.  To  date,  through  the  limited 
studies  conducted,  benzidine  has  been 
shown  to  be  inhibitory  to  bio-oxidation 
by  activated  sludges  during  sewage 
treatment  at  a  concentration  of  500 
mg/1,  slightly  inhibitory  at  a  concentra¬ 
tion  of  1-5  mg/1,  and  thought  to  be  bio¬ 
oxidized  at  a  concentration  of  0.1  mg.l 
or  less.  Benzidine  disappears  from  the 
water  column  following  discharge,  and 
therefore  is  not  regarded  as  persistent. 

(5>  Bioaccumulation.  Through  a 
radiometric  analysis,  bluegills  have  been 
shown  to  bioconcentrate  residues  from 
14C-benzidine  to  a  factor  of  44  times  the 
water  concentration  in  the  edible  por¬ 
tions  of  the  fish. 

(6)  Criteria  Formulation.  Benzidine 
has  not  been  studied  extensively  for 
toxicity  to  aquatic  species  since  the  main 
concern  has  been  its  carcinogenic  ac¬ 
tivity  in  man.  Bioassays  with  benzidine 
have  produced  96-hour  TLms  as  low  as 
2  mg/1  for  fish.  The  bioaccumulation 
study  referenced  above  showed  that 
edible  tissue  residues  can  accumiilate  up 
to  44  times  the  ambient  water  level. 

Because  neither  epidemiological  nor 
other  human  dose-response  data  exist, 
an  ambient  water  quality  level  protective 
of  human  health  for  benzidine  has  been 
calculated  based  in  part  upon  mathe¬ 
matical  extrapolation  modelling.  The 
extrapolation  is  set  forth  in  Appendix  1 
to  the  Benzidine  Criteria  Document.  The 
results  of  that  approach,  as  well  as  the 
qualifications  inherent  in  the  use  of  those 
results,  are  summarized  as  follows.  Levels 
of  benzidine  which  produce  a  lifetime 
risk  of  no  more  than  one  tumor  per  mil¬ 
lion  people  exposed,  if  allowed  to  reach 
man  through  water,  are  -estimated  to 
range  from  0.05  ng/l  to  0.8  Mg/1  depend¬ 
ing  on  the  data  and  extrapolitan  method 
employed.  Calculations  based  upon  risks 
of  one  tumor  per  500,000  people  exposed, 
or  10  million  exposed,  do  not  result  in  a 
substantial  expansion  of  the  magnitude 
of  this  range.  These  extrapolation  meth¬ 
ods  for  estimating  human  dose  response 
from  animal  data  are  Inherently  im¬ 
precise.  They  are  used  solely  to  furnish 
some  indication  of  relationship  between 
exposure  levels  and  potential  risks.  Such 
methods  must  be  used  carefully  and  in 
coordination  with  all  other  data  available 
in  establishing  protective  criteria.  More¬ 
over  the  figures  are  likely  to  be  over  pro¬ 
tective  because  the  extrapolation  assumes 
a  continuing  lifetime  exposure  to  two  liters 


of  water  containing  the  calculated  ben¬ 
zidine  concentration  daily.  Accordingly, 
their  use  here  should  not  be  ccmstrued  as 
a  general  statement  of  Agency  policy 
regarding  acceptable  levels  of  risks  or  as 
a  percent  for  regulating  action  by  the 
Agency  in  other  contexts. 

Benzidine  does  not  persist  in  the  water 
column  following  discharge,  and  to  date 
has  not  been  detected  in  the  aquatic 
environment  of  the  United  States.  For 
this  reason  as  well  as  all  of  the  reasons 
set  forth  in  the  preceding  paragraph,  the 
Agency  does  not  believe  that  setting  a 
criterion  at  the  lower  level  (0.05  ng/l)  in¬ 
dicated  by  the  mathematical  modelling  is 
justified.  Considering  the  general  range 
indicated  by  the  modelling  and  the  lack 
of  evidence  of  actual  direct  human  ex¬ 
posure  from  water,  an  ambient  water 
criterion  of  0.1  mK/1  is  recommended. 
Presently  available  data  indicate  that 
an  ambient  water  criterion  at  this  level 
will  provide  the  requisite  degree  of  safety 
for  human  health  as  well  as  for  aquatic 
organisms,  consistent  with  the  statutory 
puroosesof  section  307(a) . 

(7)  Control  Technology  Available  to 
Manufacturers  and  Dye  Applicators. 

Benzidine  Manufacturing  Wastewaters 

Because  benzidine  is  a  recognized  car¬ 
cinogen,  plant  operating  procedures  in  its 
manufacture  are  designed  to  contain 
wastes  in  closed  vessels  to  the  maximum 
extent  feasible  in  order  to  protect  per¬ 
sonnel.  Waste  treatment,  as  currently 
practiced  by  Allied  Chemical  Co.  and 
GAP,  is  by  the  so-called  nitrous  acid 
oxidation  procedure.  The  treatment  is 
provided  on  a  batch  basis.  In..essence,  all 
of  the  benezidine-related  wastes  are 
placed  into  a  reactor  vessel  where  a 
sodium  nitrite  solution  is  added  along 
with  a  strong  acid  (either  sulfuric  or 
muriatic)  to  lower  the  pH  to  2.0.  The 
temperature  is  reduced  to  10  C.  The 
nitrite  solution  is  added  until  the  pres¬ 
ence  of  excess  nitrite  is  detected  in  the 
reactor  vessel.  Following  this  treatment, 
the  wastes  are  released  for  mixing  with 
other  plant  wastes  and  ultimate  intro¬ 
duction  into  a  reciving  POTW  system. 

Other  systems  have  been  investigated 
for  these  concentrated  wastewaters.  Ac¬ 
tivated  carbon  adsorption  technology  is 
capable  of  reducing  concentrations  to  the 
1-10  m8/1  level.  This  technology  has  not 
been  demonstrated  on  a  full  scale  system 
for  benezidine  wastes  and  could  require 
up  to  2  years  for  implementation.  Pre¬ 
liminary  cost  fibres  based  on  projections 
from  laboratory  data  appear  to  be  one- 
third  to  one-half  that  for  the  nitrous 
acid  procedure.  Industry  has  expressed 
a  reservation  with  regard  to  the  use  of 
activated  carbon  because  of  the  possi¬ 
bility  of  increased  worker  exposure  to 
benzidine  sorbed  on  the  carbon.  How¬ 
ever,  currently  available  carbon  handling 
systems  minimize  worker  contact  to  less 
than  present  OSHA  requirements. 

Ozone  treatment  has  also  been  evalu¬ 
ated.  An  experimental  ozonation  system 
has  been  shown  to  reduce  benzidine  from 
117  mg/1  to  0.01  mg/1  in  36  minutes. 
However,  a  capital  expenditure  of  sev¬ 
eral  million  dollars  has  been  estimated 


for  the  entire  Industry  which  from  an 
econ<xnlc  viewpoint  is  non-competitive 
with  other  potential  systems. 

Other  systems  evaluated  included  pol¬ 
ymeric  adsorbents  and  direct  radiation. 
However,  insufficient  data  were  available 
to  project  the  feasibility  of  these  sys¬ 
tems. 

In  addition  to  physical-chemical  sys¬ 
tems  described  above,  an  evaluation  of 
the  effects  of  benzidine  on  bio-oxidation 
systems  has  also  been  made.  Available 
data  indicate  that  benzidine  is  toxic  at 
concentrations  of  500  mg/1,  is  slightly 
inhibitory  at  concentrations  of  1  to  5 
mg/1  and  is  non-toxic  to  such  systems  at 
0.1  mg/1.  More  recent  laboratory  studies 
with  acclimated  activated  sludge-type 
biological  systems  have  indicated  that 
benzidine  is  biodegradable  at  a  0.045 
mg/1  concentration  with  90  percent  un¬ 
dergoing  degradation  and  10  percent 
being  incorporated  into  the  activated 
sludge  mass.  Thus,  biological  treatment 
systems*  apparently  will  effectively  treat 
diluted  nitrous  acid  wastes  from  manu¬ 
facturers. 

Benzidine-Based  Dye  Manufacturing 
Wastewaters 

Wastewaters  from  the  manfacturers 
contain  benzidine  concentrations  of  ap¬ 
proximately  100  Mg/1  in  the  highly 
colored  “mother  liquor.”  At  present  at 
both  Allied  Chemical  and  GAP,  these  are 
mixed  with  the  treated  benzidine  waste- 
waters  and  are  subjected  to  flow  equal¬ 
ization  and  pH  adjustment  before  dis¬ 
charge.  Each  of  the  three  present  manu¬ 
facturers  either  discharges  to  a  munic¬ 
ipal  POTW  or.  In  the  case  of  GAP,  plans 
to  do  so  as  soon  as  such  facilities  are 
available.  Information  available  to  EPA 
indicates  that  the  benzidine  levels  dis¬ 
charged  would  not  inhibit  biological 
secondary  treatment  systems  and  that 
such  systems  would  achieve  significant 
removals. 

Benzidine-Based  Dye  Applicator 
(User)  Wastewaters 

The  typical  waste  treatment  systems 
applied  to  these  wastewaters  are  either 
the  aerated  lagoon  or  extended  aeration 
variations  of  the  activated  sludge  bio¬ 
logical  treatment  process.  Such  processes 
are  consistent  with  the  1977  require¬ 
ments  imder  the  Act,  although  such 
treatment  is  not  necessarily  required  in 
order  to  meet  the  standards  hereinafter 
proposed.  Because  existing  controls  ap¬ 
pear  capable  of  meeting  the  proposed 
standard,  no  other  system  has  been 
evaluated  for  dye  applicators  in  connec¬ 
tion  with  this  rulemaking.  The  wastes 
from  these  facilities  contain  only  small 
quantities  of  benzidine  and  should  re¬ 
ceive  adequate  treatment  from  such  bio¬ 
logical  treatment  installations  as  in¬ 
stalled  either  at  the  industrial  site  or  by 
municipal  systems  emplosing  similar  bio¬ 
logical  treatment  systems. 

(8)  Economic  Impact.  The  economic 
impact  of  the  proposed  regulations  on 
the  direct  dischargers  of  benzidine  is  ex¬ 
pected  to  be  insignificant.  Following  the 
connection  of  GAF  to  the  Rensselaer. 
NY,  POTW,  there  will  be  no  existing 
benzidine  dye  manufacturers  who  dis- 
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charge  direcUy.  Although  the  likelihood 
of  new  manufacturing  sources  of  benzi¬ 
dine  or  benzidine-based  dyes  apiiears 
small,  such  an  operator  could  use  acti¬ 
vated  carbon  adrorption  treatment  for 
concentrated  benzidine  manufacturing 
wastes.  Costs  for  this  technology  appear 
to  be  less  than  the  nitrous  acid  treat¬ 
ment  systems  in  current  use.  Cbsts  for 
carbon  adsorption  treatment  could  be 
passed  throxigh  to  subsequ^t  users  since 
the  benzidine-based  dye  market  price 
already  reflects  similar  or  even  higher 
treatment  costs  for  the  nitrous  acid 
process  now  used  by  the  major  producers. 

For  dj'e  applicators  in  the  textile, 
leather  and  paper  products  subcate¬ 
gories,  the  cost  of  compliance  with  the 
pr(HX>sed  mass  balance  monitoring  ap¬ 
proach  will  be  restricted  to  only  a  very 
mt>r11  additional  administrative  cost  for 
recordkeeping  and  reporting,  except  in 
those  cases  where  compliance  with  the 
standards  would  require  use  of  the  40 
CFR  136  procedure.  In  such  cases,  sig¬ 
nificant  costs  could  result  and  the  Agency 
solicits  information  on  such  costs  and 
impacts. 

(9)  Rationale  for  Standards.  The  gen¬ 
eral  approach  taken  by  the  Agency  in 
developing  the  propos^  standards  for 
benzidine  has  been  mentioned  above.  For 
the  reasons  previously  set  forth,  the 
recommended  ambient  water  criterion  for 
benzidine  which  is  protective  of  both 
aquatic  life  and  human-  health  is  0.1 
msA- 

In  developing  the  proposed  standards 
for  benzidine,  the  Agency  has  considered 
not  only  the  risks  of  exposure  which  are 
reflected  in  the  recommended  ambient 
water  criterion,  but  also  its  behavior  in 
the  aquatic  environment  following  dis¬ 
charge.  As  recognized  in  the  preamble  to 
the  Notice  of  Proposed  Toxic  Pollutant 
Effluent  Standards  published  on  June  10, 
1976,  “translating  a  safe  water  quality 
criterion  number  to  an  end-of-the-pipe 
standard  is  at  best  an  imprecise  calcula¬ 
tion.”  In  addition  to  benzidine’s  apparent 
lack  of  persistence  in  the  water  column, 
the  actual  discharge  concentration  of 
any  substance  from  a  ix>int  source  does 
not  normally  remain  the  ambient  con¬ 
centration.  In  fact,  for  the  typical  dis¬ 
charge  situation,  the  effluent  disperses 
following  discharge  and  becomes  greatly 
diluted.  The  area  of  dilution  is  often  re¬ 
ferred  to  as  a  “mixing  zone,”  and  will 
vary  in  size  and  shape  frwn  one  body  of 
water  to  the  next.  The  result  of  this 
phenomenon  is  that  the  pollutant  con¬ 
centration  typically  becomes  greatly 
diluted  in  the  receiving  water  and  may 
not  even  be  detectable. 

I  In  most  cases,  therefore,  an  efflueiit 
standard  which  includes  a  concentration 
of  the  pollutant  which  is  considerably 
greater  than  that  desired  in  the  ambient 
water  will  nevertheless  result  in  achieve¬ 
ment  of  the  concentration  reflected  in 
the  ambient  wrater  criterion  at  the  edge 
of  and  beycxxd  a  reastmable  mixing  zone. 
To  deal  with  situations  where  the  receiv¬ 
ing  water  conditions  provide  insufi&cient 
dispersion  and  dilution,  or  a  water  use 
exists  in  such  close  proximity  to  a  dis- 
,<^rge  that  removal  through  natural 


processes  is  insuflicient  to  provide  the 
ample  margin  of  safety  required  by  the 
Act,  a  mechanism  in  the  nature  of  a 
“tightening  variance”  clause  was  pro¬ 
posed  in  §  129.7  of  the  rulemaking  pro¬ 
posed  on  June  10,  1976.  This  variance 
would  allow  establishment  of  a  more 
stringent  limitation  on  effluents  where 
the  particular  characteristics  of  the  local 
receiving  waters  so  warrant. 

Ihe  calculation  of  effluent  standards 
for  benzidine  and  benzidine-based  dye 
takes  into  account  the  two  operations 
described  above,  i.e.  production  of  the 
benzidine  and  production  of  the  dyes. 
In  the  benzidine  manufacturing  opera¬ 
tion,  the  ccmcentrated  benzidine  manu¬ 
facturing  wastes  are  treated  by  the 
nitrous  acid  oxidation  procedure.  Avail¬ 
able  information  indicates  that  benzidine 
concentratimis  of  less  than  10  Mg/1  are 
achievable  on  the  average  with  this  proc¬ 
ess.  This  provides  the  basis  for  calculat¬ 
ing  a  maximmn  average  daily  concentra¬ 
tion  in  the  effluents. 

A  Umitation  on  the  weight  of  benzi¬ 
dine  discharged,  per  unit  of  production 
is  specified  in  order  to  prevent  a  manu¬ 
facturer  from  discharging  larger  quan¬ 
tities  of  benzidine  to  the  environment 
than  necessary,  and  then  using  dilution 
alone  to  comply  with  the  standards. 
GAF’s  estimab^  annual  production  of 
140,000  pounds  of  benzidine  wrlth  the  an¬ 
nual  discharge  of  78,000  gallons  of 
wastewater  at  a  benzidine  concentration 
of  10  Mg/1,  results  in  a  mass  emission 
limit  of  0.00005  kg  benzidine  per  1000  kg 
of  benzidine  produced. 

The  second  component  of  the  opera¬ 
tion,  namely  the  actual  dyestuff  manu¬ 
facture,  must  be  added  to  the  benzidine 
contributed  by  the  benzidine  manufac¬ 
turing  process.  GAF  has  reported  that 
the  sampling  point  which  contains  the 
dye  manufacturing  wastes  averages 
600,000  gallons  per  day.  Using  an  achiev¬ 
able  concentration  of  10  Mg/1,  the  mass 
emission  can  be  calciUated  as  0.050 
poimds  per  day  (0.0227  kg  per  day). 
Utilizing  the  estimated  140,000  pounds 
per  year  of  benzidine  produced  by  GAF 
and  an  estimated  360  operating  days  per 
year,  the  mass  emission  rate  from  tills 
operation  is  calculated  to  be  0.1288  kg 
benzidine  per  1000  kg  of  benzidine  pro¬ 
duced.  Additicoi  of  the  benzidine  mass 
loading  from  the  benzidine  manufactur¬ 
ing  operation  with  that  from  the  dye 
manufacturing  operation  yields  a  mass 
loading  of  approximately  0.130  kg  ben¬ 
zidine  per  1000  kg  of  benzidine  produced. 
This  is  propKised  as  the  maximum  aver¬ 
age  daily  loading  standard  for  manufac¬ 
turers. 

Insufficient  data  are  available  to  char¬ 
acterize  the  benzidine  concentration 
variations  in  combined  wastewaters 
with  statistical  precision.  For  example, 
GAP  has  sampled  wastes  principally 
composed  of  dye  manufacturing  wastes. 
Of  ^e  52  daily  composite  samples  col¬ 
lected  at  this  sampling  point,  45  had  ben¬ 
zidine  concentrations  less  than  the  5 
Mg/1  detection  limit  inherent  In  their 
sampling  methods.  Seven  samples  had 
concentrations  ranging  as  high  as  134 


Mg/1  with  three  samples  (5.8  percent) 
exceeding  50  Mg/l. 

Because  these  processes  are  batch 
processes,  the  manufacturers  have  con¬ 
trol  over  times  of  release.  Therefore,  a 
variabUity  factor  of  five  multiplied  by 
the  average  concentration  is  reasonable 
for  this  industry  as  a  maximum  permis¬ 
sible  concentration  for  any  day.  Thus  the 
data  available  tp  the  Agency  indicate 
that  existing  sources  in  the  manufac¬ 
turing  subcategory  can  achieve  an  effl¬ 
uent  standard  of  a  daily  average  com¬ 
puted  from  the  results  over  a  calender 
month  of  10  Mg/l  and  not  to  exceed  50 
Mg/l  for  the  results  representing  any 
working  day.  Considering  the  disappear¬ 
ance  of  benzidine  from  the  water  column 
after  discharge,  the  absence  of  high  bio- 
accumulation  rates,  and  the  existence  of 
normal  dilution  and  dispersion  factors, 
discharges  at  the  afores^d  levels  would 
appear  to  avoid  concentrations  in  am¬ 
bient  receiving  waters  in  excess  of  0.1 
Mg/l.  Therefore,  thees  levels  are  pro¬ 
posed  by  the  Agency  for  existing  manu¬ 
facturing  sources. 

With  respect  to  applicators,  plants  in 
this  category,  based  upon  the  available 
data,  can  achieve  an  effluent  concentra¬ 
tion  of  10  m8/1  of  benzidine,  as  calculated 
by  the  mass  balance  monitoring  ap¬ 
proach,  as  a  daily  average  by  the  use  of 
in-place  technology.  The  Agency  believes 
that  the  actual  concentration  as  deter¬ 
mined  by  the  method  specified  in  40  CFR 
136  (chloramine  T)  is  actually  sub¬ 
stantially  lower.  This  in-place  tech¬ 
nology  typically  includes  either  extended 
aeration  or  aerated  lagoons  which  have 
hydraulic  detention  times  exceeding  one 
working  day  and  possibly  several  days. 
These  tanks  or  basins  provide  mixing 
and  dampen  concentration  variations  of 
influent  wastewaters.  In  addition,  appli¬ 
cators  can  carefully  manage  the  sch^ul- 
ing  of  benzidine  use  and  the  subsequent 
release  of  dye  baths  to  avoid  excessive 
concentrations.  This  technique  can  as¬ 
sist  in  c(Hnplying  with  the  standard, 
and  further  reduce  variability  in  the 
concentrations  from  day  to  day.  For 
these  reasons,  the  use  of  a  variability 
factor  of  only  2.5  times  the  average  for 
the  maximum  allowable  concentration  is 
justified.  Accordingly  a  maximum  allow¬ 
able  concentration  for  any  working  day 
of  25  Mg/l  is  proposed  for  the  applicators. 
Because  the  amounts  of  benzidine  in  the 
wastes  of  the  am>licators  are  inherently 
quite  small,  no  weight  loading  limitation 
is  proposed  for  these  categories. 

Because  standards  proposed  for  exist¬ 
ing  manufacturing  and  applicator 
sources  appear  to  provide  the  requisite 
protection  based  upon  presently  avail¬ 
able  data,  the  proposed  standards  for 
new  sources  are  the  same  as  for  existing 
sources. 

As  these  Industries  achieve  the  1977 
effluent  limitations  required  under  sec¬ 
tions  301,  304,  and  402  of  the  Act,  benzi¬ 
dine  concentrations  in  actual  practice 
may  be  fiuiher  reduced.  In  addition, 
subsequent  monitoring  or  other  informa¬ 
tion  may  require  a  later  revision  of  these 
standards  in  the  direction  of  greater 
stringency.  C.f.  section  307(a)  (3).  How- 


federal  REGISTER.  VOL.  41,  NO.  127— WEDNESDAY,  JUNE  30,  1976 


PROPOSED  RULES 


27017 


ever,  based  on  existing  information  the 
standards  proposed  at  this  time  would 
appear  to  provide  that  degree  of  safety 
and  protection  required  by  section  307(a) 
of  the  Act. 

in.  Public  Participation  in  Rulemaking 
Process 

A  public  hearing  to  consider  the  pro¬ 
posed  effluent  standards  will  be  held  pur¬ 
suant  to  section  307(a)  (2)  of  the  Act 
commencing  on  July  30,  1976,  at  10:00 
AM  in  Room  2409,  Waterside  Mall,  EPA, 
401  M  Street,  S.W.,  Washington.  D.C.  In 
accordance  with  the  Agency's  rules  of 
practice  governing  public  hearings  on 
effluent,  standards  for  toxic  pollutants, 
40  CFR  Part  104  as  amended,  41  PR 
17898  (April  29,,  1976),  the  first  hearing 
day  will  include  a  prehearing  conference 
at  the  above  stat^  time  and  place.  All 
persons  interested  in  participating  in 
those  hearings  as  objecting  parties 
should  refer  to  the  amended  rules  of 
practice.  41  FR  17898,  and  should  not 
rely  on  previous  editions.  Any  person 
who  has  objection  to  any  standard  pro¬ 
posed  herein  may  file  with  the  Hearing 
Clerk  (A-lOO),  Room  1019  WSME,  U  S. 
Environmental  Protection  Agency,  401 
M  Street.  SW.,  Washington.  D.C.  20460, 
within  25  days  of  the  date  of  this  notice, 
a  statement  of  objection  in  triplicate 
which  shall  meet  all  of  the  requirements 
of  40  CFR  104.3  (a)  and  (b) .  The  presid¬ 
ing  officer  may  refuse  to  permit  any  per¬ 
son  to  participate  in  said  hearing  who 
fails  to  comply  with  any  of  the  pro¬ 
visions  of  those  sections. 

In  addition  to  the  foregoing,  any  per¬ 
son  interested  in  this  proposed  rulemak¬ 
ing  but  who  does  not  participate  as  a 
party  in  the  formal  hearing  may  submit 
written  conunents  to  the  Agency  on  the 
proix>sed  rulemaking.  Such  comments 
should  be  filed  in  triplicate,  if  possible, 
and  should  be  addressed  to:  Hearing 
Clerk  (A-lOO).  Room  1019  WSME.  US. 
Environmental  Protection  Agency.  401 
M  Street,  SW..  Washington,  D.C.  20460. 
All  comments  which  are  received  by  the 
hearing  clerk  and  which  are  postmarked 
on  or  before  July  30,  1976,  shall  become 
a  part  of  the  hearing  record  in  the  man¬ 
ner  prescribed  in  40  CTR  104.3(d>  and 
shall  be  considered  by  the  Administrator 
prior  to  the  promulgation  of  final  stand¬ 
ards. 

Dated:  Jun21, 1976. 

Russell  E.  Train,  ^ 
Administrator. 

1.  In  40  CFR  Part  129,  Subpart  A  (as 
proposed  at  41  FR  23576  (June  10, 1976) ) , 
Is  amended  by  adding  a  new  entry  to 
the  table  of  contents  to  read  as  follows ; 
s«c. 

129.104  Benzidine. 


§  129.4  [Amended] 

2.  Sul^art  A  of  Part  129  is  further 
amended  by  adding  new  paragraph  (e)  to 
5  129.4  to  read  as  follows: 

(e)  Benzidine — “Benzidine”  means  the 
compound  benzidine  and  its  salts  as  iden¬ 
tified  by  the  chemical  name  4,4'-diami- 
nobiphenyl. 

3.  Subpart  A  of  Part  129  is  further 
amended  by  adding  new  §  129.104  to  read 
as  follows : 

§  29.104  Benzidine. 

(a)  Specialized  definitions.  (1)  “Ben¬ 
zidine  Manufacturer”  means  a  manufac¬ 
turer  who  produces  benzidine  or  who  pro¬ 
duces  benzidine  as  an  intermediate  prod¬ 
uct  in  the  manufacture  of  dyes  commonly 
used  for  textile,  leather  and  paper  dyeing. 

(2)  “Benzidine-Based  Dye  Applicator” 
means  an  owner  or  operator  who  uses 
benzidine-based  dyes  in  the  dyeing  of 
textiles,  leather  or  paper. 

(3)  The  ambient  water  criterion  for 
benzidine  in  navigable  waters  is  0.1  ^g/1. 

(b)  Benzidine  manufacturer — (1)  Ap¬ 
plicability.  (i>  These  standard  apply  to: 

(A)  All  discharges  into  the  navigable 
waters  of  process  wastes:  and 

(B>  All  discharges  into  the  navigable 
waters  of  wastes  containing  benzidine 
from  the  manufacturing  areas,  loading 
and  unloading  areas,  storage  areas,  and 
other  areas  subject  to  direct  contamina¬ 
tion  by  benzidine  or  benzidine-contain¬ 
ing  product  as  a  result  of  the  manufac¬ 
turing  process,  including  but  not  limited 
to: 

(f)  Stormwater  and  other  runoff,  and 

( 2 »  Water  used  for  routine  cleanup  or 

cleanup  of  spills. 

(ii>  These  standards  do  not  apply  to 
stormwater  runoff  or  other  discharges 
from  areas  subject  to  ccmtamination 
solely  by  fallout  from  air  emissions  of 
benzidine;  or  to  stormwater  runoff  that 
exceeds  that  from  the  ten  year  24-hour 
rainfall  event. 

(2)  Analytical  method  acceptable.  En¬ 
vironmental  Protection  Agency  method 
specified  in  40  CFR  Part  136. 

(3)  Effluent  standards — (i)  Existing 
sources.  Discharges  from  a  ,  benzidine 
manufacturer  shall  not  contain  benzi¬ 
dine  concentrations  exceeding  an  aver¬ 
age  per  working  day  of  10  m8/1  calculated 
over  any  calendar  month,  and  shall 
not  exceed  a  monthly  average  daily 
loading  of  0.130  kg/kkg  of  benzidine  pro¬ 
duced,  and  shall  not  exceed  50  /tg/1  in  a 
sample (s)  representing  any  working  day. 

(ii)  New  sources. — ^Discharges  from  a 
benzidine  manufacturer  shall  not  con¬ 
tain  benzidine  concentrations  exceeding 
an  average  per  working  day  of  10  /tg/1 
calculated  over  any  calendar  month,  and 
shall  not  exceed  a  monthly  average  daily 
loading  of  0.130  kg/kkg  of  benzidine  pro¬ 
duced,  and  shall  not  exceed  50  /tg/l  in  a 
sample(s)  representing  any  working  day. 


(4)  The  standards  set  forth  in  this 
paragraph  (b)  shall  apply  to  the  total 
c(Mnbined  weight  or  concentration  of 
benzidine,  excluding  any  associated  ele¬ 
ment  or  compoimd. 

(c)  Benzidine-based  dye  applicators — 

(1)  Applicability,  (i)  These  standards 
apply  to: 

(A)  All  discharges  into  the  navigable 
waters  of  process  wastes;  and 

(B)  All  discharges  into  the  navigable 
waters  of  wastes  containing  benzidine 
from  the  manufacturing  areas,  loading 
and  unloading  areas,  storage  areas,  and 
other  areas  subject  to  direct  contamina¬ 
tion  by  benzidine  or  benzidine-contain¬ 
ing  product  as  a  result  of  the  manufac¬ 
turing  process,  including  but  not  limited 
to: 

(1)  Stormwater  and  other  runoff,  and 

(2)  Water  used  for  routine  cleanup  or 
cleanup  of  spills. 

(ii)  These  standards  do  not  apply  to 
stormwater  runoff  or  other  discharges 
from  areas  subject  to  contamination 
solely  by  fallout  from  air  emissions  of 
benzidine:  or  to  stormwater  that  exceeds 
that  from  the  ten  year  24-hour  rainfall 
event. 

(2)  Analytical  method  acceptable,  (i) 
Environmental  Protection  Agency  meth¬ 
od  specified  in  40  C^FR  Part  136;  or 

(ii)  Mass  balance  monitoring  approach 
which  requires  the  calculation  of  the 
benzidine  concentration  by  dividing  the 
total  benzidine  contained  in  dyes  used 
during  a  working  day  (as  certified  on  the 
label  by  the  manufacturer)  by  the  total 
quantity  of  water  discharged  during  the 
working  day. 

I  Note. — The  Regional  Administrator  (or 
State  Director,  If  appropriate)  may  rely  en¬ 
tirely  upon  the  method  specified  In  40  CFR 
Part  136  in  analyses  performed  by  him  for 
enforcement  purposes.  ] 

(3)  Effluent  Standards — (i»  Existing 
Sources.  Discharges  from  benzidine- 
based  dye  applicators  shall  not  contain 
benzidine  concentrations  exceeding  an 
average  per  working  day  of  10  /ig/1  cal¬ 
culated  over  any  calendar  month;  and 
shall  not  exceed  25  fig/l  in  a  sample  (s) 
or  calculation  (s)  representing  any  work¬ 
ing  day. 

(ii)  New  Sources.  Discharges  from 
benzidine-based  dye  applicators  shall 
not  ctmtain  benzidine  concentrations  ex¬ 
ceeding  an  average  per  working  day  of 
10  /ig/1  calculated  over  any  calendar 
month;  and  shall  not  exceed  25  ftg/1  in 
a  sample  (s)  or  calculations  (s)  repre¬ 
senting  any  working  day. 

(4)  The  standards  set  forth  in  this 
paragraph  (c)  shall  apply  to  the  total 
combined  concentrations  of  benzidine, 
excluding  any  associated  element  or 
compound. 

(FR  Doc.76-18877  Piled  6-29-76;8:45  am] 


FfDiRAL  REGISTEI,  VOL.  41,  NO.  127— WEDNESDAY,  JUNE  30,  1976 


